Erectile Dysfunction in Wistar Audiogenic Rats Is Associated With Increased Cavernosal Contraction and Decreased Neuronal Nitric Oxide Synthase Protein Expression.
To test the hypothesis that naive Wistar audiogenic rats (WARs) display erectile dysfunction (ED), which is associated with increased sympathetic-mediated contractile tone and decreased nitric oxide-mediated relaxation responses of the cavernous tissue. Changes in the ratio of the maximal intracavernosal pressure-mean arterial pressure after the electrical stimulation of the right major pelvic ganglion were determined in vivo. Cavernosal contractility was induced by electrical field stimulation and phenylephrine. In addition, nonadrenergic-noncholinergic (NANC)-induced relaxation was determined. Rho-kinase (ROCK) pathway proteins, neuronal nitric oxide synthase (nNOS) protein expression, and endothelial nitric oxide synthase (eNOS) and extracellular signal-regulated kinase 1/2 activities were determined by Western blot. WARs display a significant decrease in maximal intracavernosal pressure-mean arterial pressure responses suggesting ED in this strain. Sympathetic-mediated contractile responses were increased in WARs and contractile responses to phenylephrine were not changed. The increased sympathetic-mediated contractile responses were not associated with changes in the ROCK pathway. On the other hand, NANC-mediated relaxation responses were significantly reduced in WARs. This functional response was accompanied by decreased nNOS and total eNOS protein expressions, augmented phosphorylated eNOS, and decreased extracellular signal-regulated kinase 1/2 phosphorylation levels. Our data have demonstrated that naive WARs display ED in vivo that is associated with increased sympathetic-mediated contractile responses and decreased NANC-mediated relaxation responses. The increase in contractile responses is independent of the ROCK pathway, and the changes in relaxation responses are associated with a decrease in nNOS protein expression, which may activate compensatory mechanisms in the cavernous tissue.